C horoidal nevus and choroidal malignant melanoma, especially when they are small in size, may have similar ophthalmoscopic appearance. Additionally, though rarely, choroidal nevi may convert to malignant melanomas over several years. Early detection of a small choroidal malignant melanomas presents the risk of growth, and metastasis is extremely critical for the preservation of both vision and eye. Currently, the usage of the mnemonic TFSOM-HHD has been suggested to find small ocular melanomas using helpful hints daily. In this review, we aim to provide the main discriminator and diagnostic features for choroidal malignant melanoma and choroidal nevus.
develop over time. 5 Choroidal nevi rarely convert to CMM, with a ten-year rate of 1 in 500 and an annual rate of 1 in 8,845. The rate of malignant transformation in a choroidal nevus is shown to increase with age. In other words, a choroidal nevus carries a small risk of less than 1% for malignant transformations. [6] [7] [8] [9] [10] [11] CMMs tend to grow relatively rapidly, while as choroidal nevi, they may show slow enlargement over a period of several years. Although CMM can correctly be diagnosed with indirect ophthalmoscopy in over 95% of cases, 12 it has been reported that approximately 3% of all choroidal nevi and 10% of "suspicious" choroidal nevi convert into CMM in 5 years. [6] [7] [8] [9] [10] [11] [12] [13] A choroidal nevus is defined by the Collaborative Ocular Melanoma Study (COMS) Group as any melanocytic choroidal lesion with less than 5 mm in the largest basal dimension and less than 1 mm in apical height. Giant nevus is defined as a nevus having a basal dimension, which is equal or more than 10 mm, and it carries a greater risk for malignant transformation. A small CMM is defined as a CMM of 3 mm or less in apical height, with the largest basal diameter of 5-16 mm. [6] [7] [8] [9] [10] [11] [12] [13] It can be challenging to distinguish between the CMM from a choroidal nevus, especially in cases with a small CMM. To date, various risk factors for CMM have been reported in several studies. In the past, the risk factors for growth and possible malignant transformation, reported by COMS Group, were: greater initial tumor thickness (greater than 2 mm) and diameter (greater than 7 mm), the presence of orange pigment, the absence of drusen, and the absence of areas of RPE changes adjacent to the tumor. 13 On the other hand, it has been considered that large or diffuse CMM (defined as a tumor with thickness <20% of the tumor base with more horizontal tumor growth) is associated with poor prognosis and higher metastatic possibility. Shields et al. demonstrated that patients with small CMM of 3 mm or less in thickness on diffuse configuration had a greater risk of metastasis and death. 14, 15 The aim of this review is to provide the main discriminator and diagnostic features for CMM and choroidal nevus. Recently, the use of the mnemonic TFSOM-HHD has been suggested. This is a modified version of the former mnemonic, TFSOM-To Find Small Ocular Melanoma. The new mnemonic is To Find Small Ocular Melanoma using Helpful Hints Daily. 9, 16, 17 The early detection of a small CMM carrying the risk for growth and metastasis is extremely critical for the preservation of both vision and eyeball. The new mnemonic modified by Shields et al. 9 includes the following:
• Thickness greater than 2 mm; this can be measured by optical coherence tomography (OCT) and fundus photography.
• Fluid in subretinal space; this is best revealed by OCT.
• Symptoms.
• Orange pigment (lipofuscin) present; this can be best revealed by fundus autofluorescence (FAF).
• Margin within 3 mm of the disc; this can be measured by OCT and fundus photography.
• Hollowness in ocular ultrasonography (USG).
• Halo absent around lesion in fundus photography.
• Drusen absent on lesion; this can be observed with fundus photography and OCT.
Shield et al. reported a combination of factors, including symptoms such as flashing and floaters, the presence of orange pigment, proximity to the optic disc, ultrasonographic hollowness, and the absence of halo, which contributed to the highest hazard ratio for the growth of choroidal nevus into CMM. 9, 14, 15 In contrast, singularly, the growth or diameter of the choroidal nevus was not considered as a precise diagnostic indicator of a CMM in the report. Studies on TFSOM-HHD risk factors have shown that a choroidal melanocytic lesion with none of the risk factors in the mnemonic presented only a 3% chance of growth over a five-year period. This lesion may most likely be considered a choroidal nevus. Lesions having just one factor have a 38% chance of growth and should be observed. However, melanocytic lesions having three or more factors have a 50% greater chance of growth. [14] [15] [16] [17] [18] Patients with at least three risk factors should be referred to an experienced ocular oncologist for possible CMM indications.
Currently, various imaging modalities are used for diagnosis of, and distinguishing between, CMM and choroidal nevus. The main findings from various imaging methods for CMM and choroidal nevus are given in Table 1 .
Fundus fluorescein angiography in CMM and choroidal nevus
The differential diagnostic value of fundus fluorescein angiography (FFA)
is lower because many choroidal nevi and small CMM have similar FFA findings, and FFA has no ability to provide detailed imaging of the choroidal circulation. There is no pathognomonic pattern of FFA for small CMM.
However, FFA of CMM often reveals irregular and patchy fluorescence, Optical coherence tomography angiography in CMM and choroidal nevus
OCT angiography (OCTA) is a new and noninvasive angiography type, which is used in the diagnosis of choroidal and retinal vascular diseases in the macula. In several recent studies, it has been reported that the OCTA images from choroidal nevi were mainly heterogenic and hyper-reflective, while the images of CMM were mainly iso-reflective or hypo-reflective.
Additionally, the presence of a hypo-reflective plexus within the tumor and a hyper-reflective ring (in the choriocapillaris layer) surrounding the lesion were considered as a higher risk factor for malignancy. 23 Additionally, it has been reported that eyes with macular CMM showed enlarged deep foveal avascular zone (FAZ) measurement, increased central macular thickness, and reduced superficial and deep capillary vascular density (CVD). In some eyes with choroidal nevus presenting three or more risk factors for growth, it has been found to show reduced deep CVD (dCVD). In this study, the reduction in superficial CVD is related to the presence of sub-retinal fluid.
Additionally, this study demonstrated that dCVD reduction rate in eyes with nevus, versus those with CMM was approximately 1 in 6. 24 In another study, Choroidal nevi demonstrate only the patchy pattern and little intrinsic autofluorescence. They often have a darkly hypo-autofluorescent appearance from overlying RPE hyperplasia/hypertrophy and atrophy.
Drusen, which usually exist in choroidal nevi, typically appears in a mild hyper-autofluorescence pattern. Lipofuscin, which may be present in onethird of cases with choroidal nevi has the brightest hyper-autofluorescence.
Subretinal fluid, which is more indicative of CMM, may exists in one-sixth of cases with choroidal nevus usually displaying mild hyper-fluorescence. [26] [27] [28] [29] [30] [31] CMMs 
Conclusion
Recently, the use of the mnemonic TFSOM-HHD has been suggested as a way to find small ocular melanomas using helpful hints daily. The use of this mnemonic and multimodal imaging modalities will provide practicality in the diagnosis, evaluation for malignant transformation, and differential diagnosis of CMM and choroidal nevus. q
